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Description 

FIELD OF THE INVENTION 

$ This invention relates to an aqueous dispersed resin composition ready to undergo Crosslin king at room temper- 

ature to provide a film excellent in water resistance, resistance to whitening on contact with water, antiblocking prop- 
erties, heat resistance, solvent resistance, adhesion, and hardness. The composition of the present invention has 
satisfactory workability because the drying properties are controllable and is easy to handle because it does not undergo 
gelation. It is useful as clear varnish for external application, a binder for stone finishing compounds, a top coat for 

10 such a stone finish, coating compounds such as OP varnish, printing inks, and textile assistants. Having excellent 
water-resistant adhesion, a moderate open time, and a long pot life, the composition is most suitable as an adhesive. 

BACKGROUND OF THE INVENTION 

15 An aqueous dispersed resin composition comprising a carbonyl-containing copolymer resin aqueous dispersion 

and a hydrazine derivative containing at least two hydrazino groups in the molecule thereof is known (see, e.g., JP-A- 
57-3850, JP-A-64-48801 (the term "JP-A" as used herein means an "unexamined published Japanese patent appli- 
cation"), U.S. Patents 4,267,091, 4,210,565, 5,208,282 and 4,959,428 and JP-B-1 -13501 (the term "JP-B" as used 
herein means an "examined published Japanese patent application"). This composition easily undergoes crosslinking 

20 at room temperature to provide a film having various excellent physical properties. However, it rapidly dries after ap- 
plication, tending to suffer from unevenness of coating or cracks due to shrinkage stress. 

In order to overcome these disadvantages, use of a large quantity of an emulsifying agent or addition of a wetting 
agent or a water-soluble resin has been attempted, but either attempt results in reduction in water resistance of a film 
to an impractical level. 

25 in order to improve water resistance, external addition of an epoxy -containing compound or use of an epoxy- 

containing monomer as one of monomers constituting an aqueous resin dispersion has been proposed. The aqueous 
resin dispersions of this type exhibit improved water resistance but are apt to undergo gelation on account of the epoxy 
group. Therefore, the composition must be supplied as a two-pack type of formulation, which is troublesome to handle. 

30 SUMMARY OF THE INVENTION 

An object of the present invention is to provide an aqueous dispersed resin composition which easily undergoes 
crosslinking at room temperature to provide a film excellent in water resistance, resistance to whitening on contact 
with water, antiblocking properties, heat resistance, solvent resistance, adhesion and hardness. 
35 Another object of the present invention is to provide an aqueous dispersed resin composition which has controllable 

surface drying properties and thereby exhibits satisfactory workability and which does not undergo gelation and thereby 
has ease in handling. 

As a result of extensive investigations, the present inventors have found that the above objects of the present 
invention are accomplished by a combination of (A) an aqueous resin dispersion in which resin particles have an inner 

40 layer and an outermost layer and at least the outermost layer contains a carbonyl group, the outermost layer and the 
whole resin particles each having a specific degree of solubilization, (B) a hydrophilic compound comprising a hydrazine 
derivative, and (C) an epoxy-containing compound. The present invention has been completed based on this finding. 

The present invention relates to an aqueous dispersed resin composition comprising (A) an aqueous dispersion 
of carbonyl-containing resin particles having an inner layer and an outermost layer, which is obtained by emulsion 

45 polymerization of a monomer mixture comprising (a) not less than 0.5% by weight of a carbonyl-containing monomer 
containing at least one aldo group or keto group and one polymerizable unsaturated double bond in the molecule 
thereof, (b) not less than 0.5% by weight of an ethylenically unsaturated carboxylic acid, (c) not more than 99% by 
weight of a monomer having a water-solubility of not more than 8 g/100 mt at 20°C, and (d) not more than 99% by 
weight of an unsaturated monomer other than the monomers (a) to (c) in an aqueous medium in the presence of 

50 dispersed resin particles serving as an inner layer, (B) a hydrophilic compound comprising a hydrazine derivative 
containing at least two hydrazino groups in the molecule thereof, and (C) an epoxy-containing compound containing 
at least two epoxy groups in the molecule thereof, in which the resin constituting the outermost layer of the carbonyl- 
containing resin particles has a degree of solubilization of at least 5% by weight, and the resin constituting the whole 
resin particles has a degree of solubilization of from 4 to 50% by weight. 

55 

DETAILED DESCRIPTION OF THE INVENTION 

In the present invention, where resin particles in aqueous dispersion (A) has three or more layers, all the layers 
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other than the outermost layer will be called "inner layers". The term "outermost layer" as used herein includes not 
only the outermost one of three or more layers but the outer layer of double-layered resin particles. 

In order to achieve improvements in various physical properties by solubilization in good balance with water re- 
sistance, the resin constituting the outermost layer of carbonyl-containing resin particles of aqueous dispersion (A) is 

s prepared from a monomer mixture comprising (a) a carbonyl-containing monomer containing at least one aldo group 
or keto group and one polymerizable unsaturated double bond in the molecule thereof and (b) an ethylenically unsatu- 
rated carboxylic acid, and if desired, (c) a monomer having a water-solubility of not more than 8 g/100 m€ at 20°C and 
(d) other unsaturated monomers. The combination of monomers (a) to (d) is also preferred as the resin constituting 
the inner layer(s) of the resin particles. 

10 Monomer (a) which can be used for preparing aqueous resin dispersion (A) includes acrolein, diacetone acryla- 

mide, formylstyrol, a vinyl alkyl ketone having 4 to 7 carbon atoms (e.g., vinyl methyl ketone, vinyl ethyl ketone or vinyl 
butyl ketone), diacetone acrylate, acetonyl acrylate, diacetone methacrylate, 2-hydroxypropyl acrylate acetylacetate, 
1 ,4-butanediol acrylate acetylacetate, and a (meth)acryloxyalkyl-propenal represented by formula: 

15 

0 H R 4 

H* c=c-c-o-c-c-c4 

» I o 1 * 0 

Ri R R 3 



wherein R 1 represents a hydrogen atom or a methyl group; R 2 represents a hydrogen atom or an alkyl group having 
25 from 1 to 3 carbon atoms; R 3 represents an alkyl group having from 1 to 3 carbon atoms; and R 4 represents an alkyl 
group having from 1 to 4 carbon atoms. Preferred monomers (a) are diacetone acrylamide, acrolein, and vinyl methyl 
ketone. These monomers may be used either individually or in combination of two or more thereof. 

Monomer (a) is essential for the outermost layer of the resin particles. For ensuring improvement in film water 
resistance, monomer (a) is preferably present in both the outermost and inner layer(s). Monomer (a) in the outermost 
30 layer should be used in an amount of not less than 0.5% by weight, preferably from 2 to 20% by weight, based on the 
total monomers constituting the outermost layer. Monomer (a) in the whole inner layer(s) preferably used in an amount 
of not less than 0.5% by weight, more preferably from 1 to 1 5% by weight, based on the total monomers constituting 
the whole inner layer(s). If the proportion of monomer (a) is too smalt, hydrazine derivative-induced crosslinking does 
not proceed sufficiently, failing to obtain a desired improvement in water resistance. If it is too large, no further improve- 
rs ment in physical properties tends to be obtained, and the resulting film tends to become too brittle for practical use. 

Monomer (b) which can be used for preparing aqueous resin dispersion (A) may be a monocarboxylic acid or a 
polycarboxylic acid and is preferably a mono- or diolefinic unsaturated carboxylic acid having from 3 to 5 carbon atoms 
and particularly acrylic acid, methacrylic acid or itaconic acid. 

Monomer (b) in the outermost layer is used in an amount of not less than 0.5% by weight based on the total 
40 monomers constituting the outermost layer. If the proportion of monomer (b) in the outermost layer is too small, water 
solubilization by addition of an alkali and/or an organic solvent as hereinafter described cannot be effected sufficiently, 
resulting in a failure of obtaining a film having sufficient smoothness, adhesion to a substrate, gloss and resistance to 
whitening on contact with water. If the proportion of monomer (b) in the outermost layer is too large, the resulting film 
tends to have reduced water resistance and, as a result, deteriorate the adhesion to a substrate. 
45 Monomer (b) in the whole inner layer(s) other than the outermost layer is preferably used in an amount of up to 

4% by weight, more preferably from 0.5 to 3% by weight, based on the total monomers constituting the whole inner 
layer(s). If the proportion of this monomer in the inner layer is too large, the water resistance of the resulting film tends 
to be reduced. 

Where monomer (b) in the outermost layer is used in an amount of from 0.5 to 5% by weight and particularly from 
so 2 to 5% by weight, the polymerization of monomers is preferably conducted in the presence of a chain transfer agent. 
In general, a copolymer resin prepared by emulsion polymerization has a high molecular weight and is therefore hardly 
solubilized. Use of a chain transfer agent is effective to reduce the molecular weight of the copolymer produced thereby 
making solubilization easier. On the other hand, where the amount of monomer (b) in the outermost layer exceeds 5% 
by weight, preferably more than 5 and not more than 40% by weight, since solubilization of the resulting polymer is 
55 easier than in the above-mentioned case, a chain transfer agent is not essential. However, use of a chain transfer 
agent is also preferred in this case for ensuring the ease of solubilization and the improvements in various physical 
properties. 

Any chain transfer agent generally employed in homo- or copolymerization of vinyl monomers can be used in the 
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present invention. Suitable chain transfer agents include various mercaptan compounds, such as methyl mercaptan, 
t-butyl mercaptan, decyl mercaptan, benzyl mercaptan, lauryl mercaptan, stearyl mercaptan, n-dodecyl mercaptan, t- 
dodecyl mercaptan, mercaptoacetic acid, and mercaptopropionic acid; alcohols, such as methanol, n-propanol, iso- 
propanol, t-butanol, benzyl alcohol, and allyl alcohol; hydrocarbons, such as ethylbenzene and cumene; and halogen- 

5 ated hydrocarbons, such as chloroethane, chloroform, carbon tetrachloride, and carbon tetrabromide. The chain trans- 
fer agent is effectively added when a monomer mixture for an outermost layer is polymerized. The chain transfer agent 
is usually used in an amount of from 0.01 to 3 parts by weight, preferably from 0.02 to 2.5 parts by weight, per 100 
parts by weight ol the monomer mixture for the outermost layer. 

Monomer (c) which may be used for preparing aqueous resin dispersion (A) is a monomer copolymerizable with 

10 monomers (a) and (b) and having a water solubility of not more than 8 g/1 00 nrtf at 20°C. Suitable monomers (c) include 
acrylic or methacrylic esters of saturated alkanols having 1 to 10 carbon atoms, such as methyl acryiate, methyl meth- 
acrylate, ethyl acryiate, butyl acryiate, butyl methacrylate, and 2-ethylhexyl acryiate; aromatic vinyl compounds, such 
as styrene; vinyl halides, such as vinyl chloride and vinylidene chloride; unsaturated hydrocarbons, such as ethylene 
and butadiene; vinyl esters, such as vinyl acetate and vinyl propionate; acrylonitriie, methacrylonitrile, and glycidyl 

is methacrylate. 

Monomer (c) in the outermost layer can be used in an amount of not more than 99% by weight, preferably from 
30 to 99% by weight, more preferably from 55 to 96% by weight, particularly preferably from 55 to 93% by weight, 
based on the total monomers constituting the outermost layer. If the proportion of monomer (c) in the outermost layer 
is too small, the resulting film tends to have reduced water resistance or become brittle. If it is too large, the film tends 

20 to have reduced water resistance and reduced adhesion to a substrate. 

It is preferable that monomer (c) in the whole inner tayer(s) other than the outermost layer is used in an amount 
up to 99.5% by weight, more preferably from 82 to 98.5% by weight, based on the total monomers constituting the 
whole inner layer(s). If the proportion of monomer (c) in the inner layer is too small, the resulting film tends to have 
reduced water resistance or become brittle. 

25 Monomer (d) which may be used for preparing aqueous resin dispersion (A) is an unsaturated monomer other 

than monomers (a) to (c). Monomer (d) includes unsaturated amides, such as acrylamide and methacrylamide; hy- 
droxy l-containing monomers, such as hydroxyethyl acryiate and hydroxypropyl acryiate; sulfonated monomers, such 
as vinylsulfonic acid, styrenesulfonic acid and salts thereof; and N-methylolacrylamide. Monomer (d) in the outermost 
layer constituting the resin particles can be used in an amount of not more than 99% by weight, preferably not more 

30 than 69% by weight, more preferably up to 15% by weight, based on the total unsaturated monomers constituting the 
outermost layer. Monomer (d) in the whole inner layer(s) constituting the resin particles can be used in an amount of 
not more than 99% by weight, preferably not more than 69% by weight, more preferably up to 15% by weight, based 
on the total unsaturated monomers constituting the whole inner layer(s). If the proportion of monomer (d) in each layer 
exceeds the above-mentioned upper limit, the resin particles become excessively hydrophilic, tending to provide a film 

35 having reduced water resistance. 

Where the aqueous dispersed resin composition is used as an adhesive, it is preferable that the inner layer(s) of 
the resin particles is prepared from a monomer mixture comprising from 2 to 10% by weight of monomer (a), from 0.5 
to 2% by weight of monomer (b), from 88 to 97.5% by weight of monomer (c) t and up to 15% by weight of monomer 
(d) and that the outermost layer is prepared from a monomer mixture comprising from 2 to 20% by weight of monomer 

40 (a), from 2 to 5% by weight of monomer (b), from 75 to 96% by weight of monomer (c), and up to 15% by weight of 
monomer (d) or a monomer mixture comprising from 2 to 20% by weight of monomer (a), from 5 to 15% by weight of 
monomer (b), from 65 to 93% by weight of monomer (c), and up to 15% by weight of monomer (d). In the case of using 
the former monomer mixture for the outermost layer, a chain transfer agent needs to be used. In the case of using the 
latter monomer mixture for the outermost layer, a chain transfer agent does not always need to be used. 

45 With respect to the composition for use as an adhesive, if the proportion of monomer (a) is too small, hydrazine 

derivative-induced Crosslin king tends to be insufficient, failing to obtain a desired improvement in water resistance. If 
it is too large, no further improvements in physical properties is obtained, and the resulting film tends to be too brittle 
for practical use. 

If the proportion of monomer (b) in the outermost layer is too small, water solubilization by addition of an alkali 
so and/or an organic solvent as hereinafter described cannot be effected sufficiently. It would follow that the coated ad- 
hesive dries so rapidly, making it difficult to adhere the entire area or to conduct adhesion over again, resulting in 
reduced workability. If the proportion of monomer (b) in the outermost layer is too large, the resulting adhesive layer 
tends to have reduced water resistance and, as a result, deteriorate the adhesion to a substrate. If the proportion of 
monomer (b) in the inner layer is too large, the film tends to have reduced water-resistant adhesion. 
55 if the proportion of monomer (c) in the outermost layer is too small, the resulting film tends to have reduced water- 

resistant adhesion. If it is too large, the composition tends to have a shortened open time or the adhesive layer tends 
to have reduced water-resistant adhesion. If the amount of monomer (c) in the inner layer is too small, the adhesive 
layer tends to have reduced water-resistant adhesion. 
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K the proportion of monomer (d) is too large, the resin particles tends to become excessively hydrophilic, and the 
resulting adhesive layer tends to have reduced water resistance. 

Aqueous resin dispersion (A) containing resin particles composed of at least two layers can be prepared by pre- 
viously polymerizing a monomer mixture for an inner layer in water to prepare an emulsion and then adding a monomer 
5 mixture for the outermost layer to the emulsion, followed by emulsion polymerization. 

Emulsion polymerization of a monomer mixture for each layer formation can be carried out by using a water-soluble 
polymerization initiator in combination with an emulsifying agent or by soap-free polymerization. Usable emulsifying 
agents include various anionic, cationic or nonionic emulsifying agents and high polymeric emulsifying agents. In par- 
ticular, the carbonyl-containing high polymeric emulsifying agents disclosed in JP-A-64-48801 (corresponding to U.S. 
10 Patent 4,959,428) are preferred. 

Polymerization initiators which can be used in emulsion polymerization preferably include inorganic peroxides, 
such as potassium persulfate, ammonium persulfate, and hydrogen peroxide. These inorganic peroxides may be used 
in the form of a redox initiator in combination with a reducing agent. 

In carrying out emulsion polymerization, monomers may be fed in various modes, including all-at-once addition, 
is monomer addition, and emulsion addition. Seed polymerization, in which the composition of the monomer mixture to 
be fed is varied with time, or power feed polymerization may also be adopted. By using these methods, the resulting 
resin particles can have its copolymer composition varied between the central portion and the peripheral portion so 
that the degree of solubilization may be controlled. 

The thus prepared aqueous resin dispersion (A) contains resin particles having been solubilized by addition of an 
20 alkali and/or an organic solvent in such a manner that the outermost layer thereof may have a degree of solubilization 
of at least 5% by weight, preferably not less than 15% by weight, and the whole particles may have a degree of solu- 
bilization of from 4 to 50% by weight, preferably from 5 to 35% by weight. The inner layer of the resin particles preferably 
has a degree of solubilization of less than 30% by weight, preferably from 0.3 to 25% by weight. 

If the degree of solubilization of the whole resin particles is too low, the resulting film has reduced adhesion to a 
25 substrate and reduced gloss. If it is too high, the film has reduced water resistance. 

Where the composition is used as an adhesive, the inner layer preferably has a degree of solubilization of not 
more than 10% by weight, preferably less than 5% by weight, and the whole particles preferably have a degree of 
solubilization of from 6 to 30% by weight. 

If the degree of solubilization of the resin particles as a whole is too low, the drying rate of the film is too high for 
30 sufficient workability. If it is too high, the resulting film tends to have reduced water resistance. 

Solubilization by addition of an alkali and/or an organic solvent may be conducted before the commencement of 
copolymerization for the preparation of aqueous resin dispersion (A) or during that copolymerization. In either case, 
the terminology "degree of solubilization" as used herein means a degree of solubilization obtained as follows. 

An aqueous resin dispersion is prepared and solubilized under quite the same conditions as actually used for 
35 preparing the aqueous dispersed resin composition of the present invention, except for adding neither hydrazine de- 
rivative (B) nor epoxy-containing compound (C). The resulting resin dispersion is diluted with water so as to have a 
nonvolatile content of 1 5% by weight. The nonvolatile content (W part by weight) of the resulting diluted resin dispersion 
is measured. The diluted resin dispersion is then centrifuged at centrifugal acceleration of 1 .8 x 10 s g for 60 minutes, 
and the nonvolatile content (w part by weight) in the supernatant liquor is measured. The degree of solubilization (wt%) 
40 is calculated from equation: 

Degree of Solubilization = w/W x 100 (wt%) 

45 Accordingly, where an alkali and/or an organic solvent is added before or during emulsion polymerization for pre- 

paring aqueous resin dispersion (A), and the copolymer resin as produced has a degree of solubilization of 5% by 
weight or more, the resulting copolymer resin as obtained serves as aqueous resin dispersion (A) without any positive 
addition of an alkali and/or an organic solvent for solubilization. 

The degree of solubilization of the outermost layer or the inner layer can be measured in the same manner as 
so described above by using a polymer separately prepared from a monomer mixture for the outermost layer or the inner 
layer under the same conditions as used for preparing the resin particles of aqueous resin dispersion (A). 

Alkalis which can be used for solubilization include inorganic water-soluble alkalis, e.g., sodium hydroxide and 
potassium hydroxide; inorganic salts capable of providing an alkaline aqueous solution, e.g., sodium hydrogencar- 
bonate and sodium pyrophosphate; aqueous ammonia; and organic amines. As previously stated, addition of an alkali 
55 does not always need to be done after production of the copolymer. In other words, in some cases, a monomer may 
be neutralized by addition of an alkali and then subjected to copolymerization. The amount of the alkali to be used may 
be such for either complete or partial neutralization of the carboxyl groups in the copolymer resin. 

An organic solvent may be supplementally used where alkali addition is insufficient for desired water solubilization, 
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or solubilization as desired may be effected only by addition of an organic solvent. 

Organic solvents which can be used for solubilization include texanol, ethylene glycol monobutyl ether, ethylene 
glycol monoethyl ether and their acetate, benzyl alcohol, butyl carbitol acetate, and 2,2,4-trimethyl-1 ,3-pentanediol. 

The aqueous dispersed resin composition according to the present invention comprises the above-mentioned 
5 aqueous resin dispersion (A) having incorporated thereinto hydrophilic compound (B) comprising a hydrazine derivative 
having at least two hydrazino groups in the molecule thereof and epoxy-containing compound (C) having at least two 
epoxy groups in the molecule thereof. 

Component (B) includes dicarboxylic acid dihydrazides having, for example, from 2 to 10, and preferably from 4 
to 6, carbon atoms, such as oxalic acid dihydrazide, malonic acid dihydrazide, succinic acid dihydrazide, glutaric acid 
10 dihydrazide, adipic acid dihydrazide, sebacic acid dihydrazide, maleic acid dihydrazide, fumaric acid dihydrazide, and 
itaconic acid dihydrazide; and aliphatic water-soluble di hydrazines having from 2 to 4 carbon atoms, such as ethylene- 
1,2-dihydrazine, propylene-1,3-di hydrazine, and butylene-1 ,4-dihydrazine. 

Also included in component (B) are polymers represented by formula: 



20 



{ 



CH-C- 
I 

X 



B 



C 0 N H N H 2 s 



wherein X represents a hydrogen atom or a carboxyl group; Y represents a hydrogen atom or a methyl group; A 
represents a unit derived from acrylamide, methacrylamide, an acrylic ester, a methacrylic ester or maleic anhydride; 
25 B represents a unit derived from a monomer copolymerizable with the monomer of unit A; and k, m, and n each rep- 
resents a number satisfying formulae: 



30 



2mol% < k < 100 mol% 



0 mol% < (m + n) < 98 mol% 



3$ (k + m + n) = 1 00 mol% 

The details of these polymers are described, e.g., in JP-A-55-6535 (corresponding to U.S. Patent 4,230,525). 

The epoxy-containing compound having at least two epoxy groups in the molecule thereof as component (C) 
includes polyglycidyl ethers of polyhydric alcohols, such as ethylene glycol diglycidyl ether, polyethylene glycol digly- 
40 cidyl ether, glycerin diglycidyl ether, glycerin triglycidyl ether, propylene glycol diglycidyl ether, and polypropylene glycol 
diglycidyl ether; alicyclic epoxy resins, such as bisphenol A glycidyl ether; nitrogen-containing epoxy resins, polybuta- 
diene type epoxy resins, and urethane-modified epoxy resins. 

Component (C) is preferably used in an amount of from 0.1 to 100 parts by weight, more preferably from 0.3 to 60 
parts by weight, per 100 parts by weight of the solids content of component (A). If the proportion of component (C) is 
45 too low, the improvements in film properties tend to be insufficient. If it is too large, the composition tends to become 
tacky or undergo gelation, resulting in reduced workability. 

Component (B) is preferably used in such an amount that the molar ratio of the sum of carbonyl groups (i.e., aldo 
groups, and keto groups) in the carbonyl-containing resin particles of component (A), and epoxy groups in component 
(C) to hydrazino groups in component (B) in the composition falls within a range of from 0.2 to 8, and more preferably 
50 from 0,5 to 4. If the proportion of the hydrazine derivative is too small, crosslinking among polymer molecules is insuf- 
ficient in order for the aqueous resin dispersion to provide a coating film with improved water resistance. Even if the 
hydrazine derivative is used excessively, no further improvement in water resistance results and, besides, the film 
tends to become inferior-transparent and brittle, and the crosslinking effects are reduced. 

Where the composition is used as an adhesive, component (C) is preferably used in an amount of from 0.4 to 100 
55 parts by weight, and more preferably from 1 .0 to 60 parts by weight, per 100 parts by weight of the solids content of 
component (A). If the proportion of component (C) is too small, sufficient improvement in adhesive strength cannot be 
obtained. If it is too large, the water-resistant adhesion tends to be reduced. 

If desired, the aqueous dispersed resin composition of the present invention may contain other components or 
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10 



15 



additives, such as synthetic resin emulsions, synthetic rubber latices, modifiers such as tackifiers, extenders, such as 
inorganic fillers, thickeners, viscosity-controlling agents, defoamers, and the like. 

The present invention will now be illustrated in greater detail with reference to Examples and Comparative Exam- 
ples. All the parts and percents are given by weight unless otherwise indicated. 

EXAMPLE 1 

A reactor equipped with a temperature controller, an anchor stirrer, a reflux condenser, a feeder, a thermometer, 
and an inlet for nitrogen was purged with nitrogen, and the following composition was charged therein. 



Water 

Sodium salt of a sulfuric acid half-ester of an ethylene oxide (20 mol) adduct of p-nonyl phenol 
(hereinafter referred to as anionic emulsifying agent A) (35% aqueous solution) 
Ethylene oxide (25 mol) adduct of p-nonyl phenol (hereinafter referred to as nonionic emulsifying agent 
B) (20% aqueous solution) 




25 



Separately, mixtures I, II and III having the following compositions were prepared. 



Mixture I: 


Water 


35 parts 


35% Aqueous solution of anionic emulsifying agent A 


3.7 parts 


20% Aqueous solution of nonionic emulsifying agent B 


3.5 parts 


Styrene 


37.5 parts 


Butyl acrylate 


37.1 parts 


Diacetone aery lam ide 


4.0 parts 


Acrylic acid 


0.4 part 



30 



$5 



40 



Mixture II; 

Water 



35% Aqueous solution of anionic 
emulsifying agent A 

20% Aqueous solution of nonionic 
emulsifying agent B 

Styrene 



8 parts 
0 . 8 part 

1.05 part 

1 . 5 parts 



50 



Methyl methacrylate 
Butyl acrylate 
Diacetone acrylamide 
Acrylic acid 
t-Dodecylmercaptan 



3.6 parts 
13.9 parts 

1.0 part 
1.0 parts 

0.2 part 



55 
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Mixture Ml: 


Water 

Potassium persulfate 


1 2 parts 
0.5 part 



To the reactor was added 1 0% of mixture I, and the resulting mixture was heated to 85°C. Ten percents of mixture 
III was fed. Ten minutes later, the rest of mixture I was added thereto over a period of 3 hours. After one hour from the 
completion of addition of mixture I, mixture II was slowly fed to the reactor over 1 hour. The rest of mixture III was 
continuously fed at a constant rate from the start of addition of mixture I to the end of addition of mixture II. After the 
addition, the reaction mixture was maintained at 90°C for an additional period of 1.5 hours to complete emulsion po- 
lymerization. The resulting aqueous resin dispersion had a nonvolatile content of about 50%. 

The aqueous resin dispersion was adjusted to a pH of 9.3 with aqueous ammonia, and to the dispersion were 
added 10 parts of benzyl alcohol as a solvent, 25.7 parts of a 20% aqueous solution of adipic acid dihydrazide, and 
2.6 parts of ethylene glycol glycidyl ether. The viscosity was adjusted to 5,000 to 8,000 cps by addition of water to 
obtain an aqueous dispersed resin composition. The degree of solubilization of the outer layer resin was 95%, and 
that of the whole resin particles was 11 .3%. 

EXAMPLES 2 TO 9 AND COMPARATIVE EXAMPLES 1 TO 5 

An aqueous dispersed resin composition was prepared in the same manner as in Example 1, except for making 
alterations as shown in Tables 1 and 2 below. The amounts of water and emulsifying agents in each of mixtures to be 
fed were distributed in each layer in proportion to the weight of the respective monomer mixture. 
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70 



15 



20 



25 



Note: 1) BA: benzyl alcohol 

2) BC: butyl cellosolve (ethylene glycol monobutyl 

ether) 

3) AQ: aqueous ammonia 

4) SH: sodium hydroxide (5% aqueous solution) 

5) ADH: a 20% aqueous solution of adipic acid 
dihydrazide 

6) EG: ethylene glycol diglycidyl ether 

7) GG: Glycerin diglycidyl ether 

Each of the aqueous dispersed resin compositions prepared in Examples 1 to 9 and Comparative Examples 1 to 
5 was evaluated according to the following test methods. The results of evaluation are shown in Tables 3 and 4 below. 

1 ) Appearance of Film: 

The composition was applied to a glass plate in a room kept at 20°C and 60% RH to a thickness of 200 urn with 
a doctor knife and allowed to dry in a place having no wind for 5 days. The surface conditions of the film were observed 
with the naked eye and by touch. A colorless transparent film with a mirror surface and no extract on the surface was 
rated "normal". Otherwise, any surface defect was recorded. 

30 

2) Resistance to Whitening on Contact with Water: 

The same specimen as prepared in 1 ) above was immersed in water at 20°C or 40°C for 7 days at an inclination 
of 70° with the film side up, and any color change of the film was observed. The degree of whitening increases in the 
35 order of colorless, pale blue, bluish white and white. 

3) Degree of Swelling with Toluene: 

The composition was cast on a Teflon -coated glass plate to a dry thickness of about 500 jxm and dried at 20° C for 
40 7 days. On the 5th day of drying, the film was stripped from the plate and further dried upside down. The cast film was 
punched out to obtain a specimen of 5 cm x 5 cm. 

The specimen was immersed in toluene at 20°C for 24 hours, and the side length was measured with a slide 
gauge. The degree of swelling with toluene was obtained from equation: 

45 

Degree of toluene swelling (%) = [(Side length after immersion - Side length before 
immersion)/Side length before immersion] x 100 

50 4) Water Absorption: 

The same specimen as prepared in 3) above was immersed in water at 20°C for 2 days. After taking out of water, 
the surface water was rapidly wiped away, and the specimen was precisely weighed to obtain a water absorption {%). 

Further, 1 00 parts (solid base) of the composition was mixed with 0.5 part of a defoamer ("Foamaster AP" produced 
ss by San Nopco Co., Ltd.), 320 parts of ceramics powder (100 mesh), and 80 parts of calcium carbonate ("Kansui KD" 
produced by Dowa Mining Co., Ltd.; 50 mesh) to prepare a coating compound. Coating properties of the resulting 
coating compound were evaluated according to the following test methods. The results obtained are also shown in 
Tables 3 and 4. 
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5) Roll Coating Properties: 

A solvent-type sealing compound ("Kikusui Primer BS" produced by Kikusui Kagaku Kogyo K.K.) was applied to 
a 300 mm wide and 450 mm long flexible plate to a wet thickness of 100 g/m 2 and dried. The coating compound was 
5 then applied thereon with a corrugated roll for exterior coating to a coating weight of 1 .5 kg/m 2 to give a striped pattern. 
After drying for 5 minutes, the coating compound was again applied to 1/3 the coated area with the same roll to su- 
perpose a striped pattern on the previous one. The coating properties were evaluated by checking excessive pickup 
of the coating compound by the roll and any noticeable disturbance of the pattern (e.g., peeling and difference in level) 
at the overlap and rated "good", "medium 11 or "poor". 

10 

6) Tack-free Time: 

The surface of the coated panel prepared in 5) above was touched with a finger every 2 minutes to determine the 
tack-free time (min). 

15 

7) Appearance of Coat: 

The coated panel of 5) above was dried at 20°C for 7 days, and the appearance of the coat was evaluated by 
visual observation and a finger test. A coat with neither sliminess nor surface defects such as cracks due to shrinkage 
20 stress was rated "normal". Otherwise, any surface defect was recorded. 

8) Resistance to Whitening on Contact with Warm Water: 

A solvent-type sealing compound (Kikusui Primer BS) was applied to a 70 mm wide and 1 50 mm long flexible plate 
25 to a wet thickness of 100 g/m 2 and dried. A 2 mm thick frame was fixed to the plate, and the coating compound was 
uniformly applied on the plate to the level of the frame (thickness: 2 mm) with a trowel and dried at 20°C for 5 days to 
prepare a specimen. On the 4th day of drying, the reverse and the sides of the specimen were sealed with a wax. The 
specimen was immersed in water at 40°C for 7 days, and the degree of whitening was evaluated in the same manner 
as described above. 

30 

9) Resistance to Softening with Warm Water: 

The same specimen as prepared in 8) above was immersed in water at 40°C for 7 days. After the immersion, the 
coat was scratched with a nail, and resistance to softening with warm water was rated as follows. 

35 

Good The coat did not allow a nail to plunge into. 

Medium The coat allowed a nail to plunge into but was not easily broken. 

Poor The coat was brittle and easily broken. 

40 10) Antiblocking Properties: 

The same specimen as prepared in (8) above was put in a thermostat at 50° C, and kraft paper was put thereon 
under a 500 g weight (diameter: 40 mm) for 24 hours. After the weight was removed, the specimen was further allowed 
to stand at 20°C for 3 hours. The antiblocking properties of the coat was evaluated from the way how the paper was 
45 stripped off according to the following rating system. 

Good Stripping made almost no sound. 

Medium The half area or more of the paper stuck to the coat, but stripping needed no force and made only small 
sound. 

so poor The entire area of the paper stuck to the coat, and stripping needed force and made a considerable sound. 
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EXAMPLE 10 



A reactor equipped with a temperature controller, an anchor stirrer, a reflux condenser, a feeder, a thermometer, 
and an inlet for nitrogen was purged with nitrogen, and the following composition was charged therein. 



Water 

Sodium salt of a sulfuric acid half-ester of an ethylene oxide (20 mol) adduct of p-nonyl phenol 
(hereinafter referred to as anionic emulsifying agent A) (35% aqueous solution) 
Ethylene oxide (25 mol) adduct of p-nonyl phenol (hereinafter referred to as nonionic emulsifying agent 
B) (20% aqueous solution) 




15 



25 



30 



Separately, mixtures I, II and III having the following compositions were prepared. 



Mixture I: 


Water 


35 parts 


35% Aqueous solution of anionic emulsifying agent A 


3.7 parts 


20% Aqueous solution of nonionic emulsifying agent B 


3.5 parts 


Styrene 


37.5 parts 


Butyl acrylate 


37.1 parts 


Diacetone aery lam ide 


4.0 parts 


Acrylic acid 


0.4 part 



Mixture II; 

Water 



35% Aqueous solution of anionic 
emulsifying agent A 



8 parts 
0 . 8 part 



35 



so 



20% Aqueous solution of nonionic 
emulsifying agent B 

Styrene 

Methyl methacrylate 
Butyl acrylate 
Diacetone acrylamide 
Acrylic acid 
t-Dodecylmercaptan 





Mixture III: 




Water 


1 2 parts 


55 


Potassium persulfate 


0.5 part 



1.05 part 

1.5 parts 

3.6 parts 
13.9 parts 

1.0 part 
1.0 part 
0 . 2 part 



To the reactor was added 10% of mixture I, and the resulting mixture was heated to 85° C. Ten percents of mixture 
I was fed. Ten minutes later, the rest of mixture I was added thereto over a period of 3 hours. After one hour from the 
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completion of addition of mixture I, mixture II was slowly fed to the reactor over 1 hour. The rest of mixture III was 
continuously fed at a constant rate from the start of addition of mixture I to the end of addition of mixture II. After the 
addition, the reaction mixture was maintained at 90°C for an additional period of 1.5 hours to complete emulsion po- 
lymerization. The resulting aqueous resin dispersion had a nonvolatile content of about 50%. 
5 The aqueous resin dispersion was adjusted to a pH of 9.2 with aqueous ammonia, and to the dispersion were 

added 6 parts of benzyl alcohol as a solvent, 25.7 parts of a 20% aqueous solution of adipic acid dihydrazide, and 2.6 
parts of ethylene glycol diglycidyl ether to obtain an aqueous adhesive composition. The degree of solubilization of the 
outer layer resin, the inner layer resin, and the whole particles was 95%, 1 .5%, and 21 .2%, respectively. 

10 EXAMPLES 11 TO 21 AND COMPARATIVE EXAMPLES 6 TO 8 AND 1 0 TO 1 2 

An aqueous adhesive composition was prepared in the same manner as in Example 10, except for making alter- 
ations as shown in Tables 5 to 7 below. The amounts of water and emulsifying agents in each of mixtures to be fed 
were distributed in each layer in proportion to the weight of the respective monomer mixture. 

15 

COMPARATIVE EXAMPLE 9 

A hundred parts (solid basis) of an aqueous resin dispersion "Acronal YJ-2730D" (produced by Mitsubishi Yuka 
Badische Co., Ltd.) were mixed with 100 parts of a 20% aqueous solution of water-soluble polyvinyl alcohol "GH-17" 
20 (produced by Nippon Synthetic Chemical Industry Co., Ltd.) and 6 parts of ethylene glycol diglycidyl ether to obtain an 
aqueous adhesive composition. 
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Note: * a 20% aqueous solution of sebacic acid dihydrazide . 

Each of the aqueous adhesive compositions prepared in Examples 10 to 21 and Comparative Examples 6 to 12 
was evaluated according to the following test methods. The composition and specimens prepared were previously 
aged at 2Q±1 °C and 65±1 0% RH for 3 days before testing. The results obtained are shown in Tables 8 to 1 0 below. 

11) Pot Life: 

Gelation of the composition was observed. The number of days required for gelation was taken as a pot life. 

1 2) Open Time: 

The composition was applied to a straight-grained birch plate having a thickness of 10 mm and a width of 25 mm 
to a thickness of 200 g/m 2 . The surface of the coated layer was touched with a finger every 2 minutes to determine 
the time required for becoming tack-free. 

13) Compression Shear Strength after Repetition of Boiling: 

The composition was applied to a pair of straight-grained birch plates each having a thickness of 10 mm and a 
width of 25 mm to a thickness of 1 50+40 g/m 2 each. After allowing the coated plates for 5 minutes, the two plates were 
joined together to an overlap of 25 mm in length. After pressing the joint at 6 to 8 kg/cm 2 for 24 hours, the specimen 
was aged for 3 days, and then subjected to a repeated boiling test according to JIS K-6852-5.4. 
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The aqueous dispersed resin composition according to the present invention easily undergoes crosslinking at room 
temperature to provide a film excellent in water resistance, resistance to whitening on contact with water, antiblocking 
properties, heat resistance, solvent resistance, adhesion, and hardness. The composition exhibits controllable drying 
properties and thereby has satisfactory workability. The composition does not undergo gelation and is easy to handle. 
5 The present invention provides an adhesive composition which has a long pot life and a moderate open time, is 

easy to handle, and provides an adhesive film excellent in water resistant adhesion. 

The composition of the present invention is suitable for adhesion of porous substrates, such as wood, plywood, 
particle boards, hardboards, corrugated boards, paperboards, and kraft paper, among themselves or to non-water- 
absorbing substrates, such as glass, metal, plastics, and rubber articles. 



Claims 



1. An aqueous dispersed resin composition comprising (A) an aqueous dispersion of carbonyl-containing resin par- 

is tides having an inner layer and an outermost layer, which is obtained by emulsion polymerization of a monomer 

mixture comprising (a) not less than 0.5% by weight of a carbonyl-containing monomer containing at least one 
aldo group or keto group and one polymerizable unsaturated double bond in the molecule thereof, (b) not less 
than 0.5% by weight of an ethyl en ically unsaturated carboxylic acid, (c) not more than 99% by weight of a monomer 
having a water-solubility of not more than 8 g/100 m€ at 20°C, and (d) not more than 99% by weight of an unsatu- 

20 rated monomer other than the monomers (a) to (c) in an aqueous medium in the presence of dispersed resin 

particles serving as an inner layer, (B) a hydrophilic compound comprising a hydrazine derivative containing at 
least two hydrazino groups in the molecule thereof, and (C) an epoxy-containing compound containing at least 
two epoxy groups in the molecule thereof, in which the resin constituting said outermost layer of said carbonyl- 
containing resin particles has a degree of solubilization of at least 5% by weight, and the resin constituting the 

25 whole resin particles has a degree of solubilization of from 4 to 50% by weight; the degree of solubilization being 

obtained as follows: an aqueous resin dispersion is prepared and solubilized under quite the same conditions as 
actually used for preparing the aqueous dispersed resin composition of the present invention, except for adding 
neither hydrazine derivative (B) nor epoxy-containing compound (C); the resulting resin dispersion is diluted with 
water so as to have a nonvolatile content of 15% by weight; the nonvolatile content (W part by weight) of the 

30 resulting diluted resin dispersion is measured; the diluted resin dispersion is then centrrfuged at centrifugal accel- 

eration of 1.8 x 10 5 g for 60 minutes, and the nonvolatile content (w part by weight) in the supernatant liquor is 
measured; the degree of solubilization (wt%) is calculated from equation: 



35 Degree of Solubilization = w/W x 1 00 (wt%). 

2. An aqueous dispersed resin composition as claimed in claim 1 , wherein the resin of said outermost layer of said 
carbonyl-containing resin particles has a degree of solubilization of not less than 15% by weight. 

40 3. An aqueous dispersed resin composition as claimed in claim 1 or 2, wherein the resin constituting said inner layer 
of said carbonyl-containing resin particles has a degree of solubilization of less than 30% by weight. 

4. An aqueous dispersed resin composition as claimed in claim 3, wherein the resin constituting said inner layer of 
said carbonyl-containing resin particles has a degree of solubilization of from 0.3 to 25% by weight. 

45 

5. An aqueous dispersed resin composition as claimed in any of claims 1 to 4, wherein component (C) is present in 
an amount of from 0.1 to 100 parts by weight per 100 parts by weight of the solids content of component (A). 

6. An aqueous dispersed resin composition as claimed in claim 5, wherein component (C) is present in an amount 
so of from 0.3 to 60 parts by weight per 100 parts by weight of the solids content of component (A). 

7. An aqueous dispersed resin composition as claimed in claim 1 , wherein the molar ratio of the sum of the oarbonyl 
groups in said carbonyl-containing resin particles of component (A) and the epoxy groups in component (C) to the 
hydrazino groups in component (B) is from 0.2 to 8. 

55 

8. An aqueous dispersed resin composition as claimed in claim 7, wherein the molar ratio of the sum of the carbonyl 
groups in said carbonyl-containing resin particles of component (A) and the epoxy groups in component (C) to the 
hydrazino groups in component (B) is from 0.5 to 4. 
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9. An aqueous dispersed resin composition as claimed in any of the preceding claims, wherein said outermost layer 
of said carbonyl-containing resin particles of component (A) is formed by emulsion polymerization of a monomer 
mixture comprising (a) not less than 0.5% by weight of a carbonyl-containing monomer containing at least one 
aldo group or keto group and one polymerizable unsaturated double bond in the molecule thereof, (b) from 0.5 to 

5 5% by weight of an ethylenically unsaturated carboxylic acid, (c) 30 to 99% by weight of a monomer having a 

water-solubility of not more than 8 g/100 m€ at 20°C, and <d) not more than 69% by weight of an unsaturated 
monomer other than the monomers (a) to (c) in the presence of a chain transfer agent. 

10. An aqueous dispersed resin composition as claimed in claim 9, wherein said outermost layer of said carbonyl- 
10 containing resin particles of component (A) is formed by emulsion polymerization of a monomer mixture comprising 

(a) from 2 to 20% by weight of a carbonyl-containing monomer containing at least one aldo group or keto group 
and one polymerizable unsaturated double bond in the molecule thereof, (b) from 2 to 5% by weight of an ethyl- 
enically unsaturated carboxylic acid, (c) from 55 to 96% by weight of a monomer having a water-solubility of not 
more than 8 g/100 m€ at 20°C, and (d) not more than 15% by weight of an unsaturated monomer other than the 
is monomers (a) to (c) in the presence of a chain transfer agent. 

11. An aqueous dispersed resin composition as claimed in any of claims 1 to 8, wherein said outermost layer of said 
carbonyl-containing resin particles of component (A) is formed by emulsion polymerization of a monomer mixture 
comprising (a) from 2 to 20% by weight of a carbonyl-containing monomer containing at least one aldo group or 

20 keto group and one polymerizable unsaturated double bond in the molecule thereof, (b) from 5 to 40% by weight 

of an ethylenically unsaturated carboxylic acid, (c) from 55 to 93% by weight of a monomer having a water-solubility 
of not more than 8 g/1 00 m€ at 20°C, and (d) not more than 1 5% by weight of an unsaturated monomer other than 
the monomers (a) to (c). 

25 12. An aqueous dispersed resin composition as claimed in claim 11, wherein said emulsion polymerization is carried 
out in the presence of a chain transfer agent. 

13. An aqueous dispersed resin composition as claimed in claim 9 or 10, wherein said chain transfer agent is used in 
an amount of from 0.02 to 2.5% by weight based on the charged monomer mixture for forming the outermost layer. 

30 

14. An aqueous dispersed resin composition as claimed in claim 12, wherein said chain transfer agent is used in an 
amount of from 0.02 to 2.5% by weight based on the charged monomer mixture for forming the outermost layer. 

15. An aqueous dispersed resin composition as claimed in any of the preceding claims, wherein said inner layer of 
35 said carbonyl-containing resin particles of component (A) is formed by emulsion polymerization of a monomer 

mixture comprising (a) not less than 0.5% by weight of a carbonyl-containing monomer containing at least one 
aldo group or keto group and one polymerizable unsaturated double bond in the molecule thereof, (b) not more 
than 4% by weight of an ethylenically unsaturated carboxylic acid, (c) not more than 99.5% by weight of a monomer 
having a water-solubility of not more than 8 g/100 m€ at 20 t> C, and (d) not more than 69% by weight of an unsatu- 
40 rated monomer other than the monomers (a) to (c). 

16. An aqueous dispersed resin composition as claimed in claim 15, wherein said inner layer of said carbony Con- 
taining resin particles of component (A) is formed by emulsion polymerization of a monomer mixture comprising 
(a) from 1 to 15% by weight of a carbonyl-containing monomer containing at least one aldo group or keto group 

45 and one polymerizable unsaturated double bond in the molecule thereof, (b) from 0.5 to 3% by weight of an eth- 

ylenically unsaturated carboxylic acid, (c) from 82 to 98.5% by weight of a monomer having a water-solubility of 
not more than 8 g/100 rx\t at 20°C, and (d) not more than 15% by weight of an unsaturated monomer other than 
the monomers (a) to (c). 

so 17. An adhesive composition characterized in that it comprises an aqueous dispersed resin composition as defined 
in any one of claims 1 to 16. 

18. A coating composition characterized in that it comprises an aqueous dispersed resin composition as defined in 
any one of claims 1 to 16. 

55 

19. The use of an aqueous dispersed resin composition as defined in any one of claims 1 to 16 for the manufacture 
of an adhesive composition. 
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20. The use of an aqueous dispersed resin composition as defined in any one of claims 1 to 16 for the manufacture 
of a coating composition. 



5 Patentanspruche 

1. WaBrige, dispergierte Harzzusammensetzung, umfassend (A) eine waBrige Dispersion von carbonylhaltigen Harz- 
teilchen mit einer inneren und einer auBersten Schicht, die erhalten ist durch Emulsionspolymerisation einer Mo- 
nomermischung, umfassend (a) nicht weniger als 0,5 Gew.-% eines carbonylhaltigen Monomers, umfassend zu- 

io mindest eine Aldo- oder Keto-Gruppe und eine polymerisierbare, ungesattigte Doppelbindung in dem Molekul, (b) 

nicht weniger als 0,5 Gew.-% einer ethylenisch ungesattigten Carbonsaure, (c) nicht mehr als 99 Gew.-% eines 
Monomers mit einer Wasserldslichkeit von nicht mehr als 8 g/100 ml bei 20°C und (d) nicht mehr als 99 Gew.-% 
eines anderen ungesattigten Monomers als die Monomere (a) bis (c), in einem waBrigen Medium in der Gegenwart 
der dispergierten Harzteilchen, die als eine innere Schicht dienen, (B) eine hydrophtle Verbindung, umfassend ein 

*5 Hydrazin-Derivat mit zumindest zwei Hydrazino-Gruppen in dem Molekul und (C) eine epoxyhaltige Verbindung, 

umfassend zumindest zwei Epoxy-Gruppen in dem Molekul, worin das Harz, das die auBerste Schicht der carbo- 
nylhaltigen Harzteilchen ausmacht, einen Loslichkeitsgrad von wenigstens 5 Gew.-% hat, und das Harz, das die 
gesamten Harzteilchen ausmacht, einen Loslichkeitsgrad von 4 bis 50 Gew.-% hat; wobei der Loslichkeitsgrad 
wie folgt erhatten ist: eine waBrige Harzdispersion wird unter ziemlich den gleichen Bedingungen hergestellt und 

20 loslich gemacht, wie sie tatsachlich fur die Herstellung der waBrigen dispergierten Harzzusammensetzung dieser 

Erfindung angewandt werden, mit der Ausnahme, daB weder das Hydrazin-Derivat (B), noch die epoxyhaltige 
Verbindung (C) zugegeben werden, die resultierende Harzdispersion wird mit Wasser verdunnt, so daB ein nicht- 
fluchtiger Gehalt von 15 Gew.-% erhalten wird; der nicht-fluchtige Gehalt (W, Gew.-Teile) der resultierenden, ver- 
dunnten Harzdispersion wird gemessen; die verdunnte Harzdispersion wird dann bei einer Zentrifugalbeschleu- 

25 nigung von 1 ,8 x 1 0 5 g 60 min lang zentrif ugiert, und der nicht-fluchtige Gehalt (w, Gew. -Teile) in der uberstehenden 

Flussigkeit wird gemessen; der Loslichkeitsgrad Gew.-% wird von der Gleichung berechnet: 



Loslichkeitsgrad = w/W x 100 (Gew.-%). 

30 

2. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 1, worin das Harz der auBersten Schicht der car- 
bonylhaltigen Harzteilchen einen Loslichkeitsgrad von nicht weniger als 15 Gew.-% hat. 

3. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 1 oder 2, worin das Harz, das die innere Schicht 
35 der carbonylhaltigen Harzteilchen ausmacht, einen Loslichkeitsgrad von weniger als 30 Gew-% hat. 

4. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 3, worin das Harz, das die innere Schicht der car- 
bonylhaltigen Harzteilchen ausmacht, einen Loslichkeitsgrad von 0,3 bis 25 Gew-% hat. 

40 5. WaBrige, dispergierte Harzzusammensetzung nach einem der Anspruche 1 bis 4, worin die Komponente (C) in 
einer Menge von 0,1 bis 100 Gew.-Teilen pro 100 Gew.-Teilen des Feststoffgehaltes der Komponente (A) vorhan- 
den ist. 

6. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 5, worin die Komponente (C) in einer Menge von 
45 0,3 bis 60 Gew.-Teilen pro 100 Gew.-Teilen des Feststoffgehaltes der Komponente (A) vorhanden ist. 

7. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 1 , worin das molare Verhaltnis der Summe der Car- 
bonyl-Gruppen in den carbonylhaltigen Harzteilchen der Komponente (A) und der Epoxy-Gruppen in der Kompo- 
nente (C) zu den Hydrazino-Gruppen in der Komponente (B) von 0,2 bis 8 ist. 

50 

8. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 7, worin das molare Verhaltnis der Summe der Car- 
bonyi-Gruppen in den carbonylhaltigen Harzteilchen der Komponente (A) und der Epoxy-Gruppen in der Kompo- 
nente (C) zu den Hydrazino-Gruppen in der Komponente (B) von 0,5 bis 4 ist. 

55 9. WaBrige, dispergierte Harzzusammensetzung nach einem der vorhergehenden Anspruche, worin die auBerste 
Schicht der carbonylhaltigen Harzteilchen der Komponente (A) durch Emulsionspolymerisation einer Monomer- 
mischung, umfassend (a) nicht weniger als 0,5 Gew-% eines carbonylhaltigen Monomers mit zumindest einer 
Aldo- oder Keto-Gruppe und einer polymerisierbaren, ungesattigten Doppelbindung in dem Molekul, (b) von 0,5 



26 



EP 0 619 341 B1 



bis 5 Gew.-% einer ethylenisch ungesattigten Carbonsaure, (c) 30 bis 99 Gew.-% eines Monomers mit einer Was- 
serloslichkeit von nicht mehr als 8 g/1 00 ml bei 20°C und (d) nicht mehr als 69 Gew.-% eines anderen ungesattigten 
Monomers als den Monomeren (a) bis (c) in der Gegenwart eines KettenObertragungsmittels gebildet ist. 

5 10. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 9, worin die auBerste Schicht der carbonylhaltigen 
Harzteilchen der Komponente (A) durch Emulsionspolymerisation einer Monomermischung, umfassend (a) von 2 
bis 20 Gew.-% eines carbonylhaltigen Monomers mit zumindest einer Aldo- oder Keto-Gruppe und einer polyme- 
risierbaren, ungesattigten Doppelbindung in dem MolekOI, (b) 2 bis 5 Gew.-% einer ethylenisch ungesattigten 
Carbonsaure, (c) von 55 bis 96 Gew.-% eines Monomers mit einer Wasserloslichkeit von nicht mehr als 8 g/1 00 

10 ml bei 20°C und (d) nicht mehr als 15 Gew.-% eines anderen ungesattigten Monomers als den Monomeren (a) 

bis (c) in der Gegenwart eines Kettenubertragungsmittels gebildet ist. 

11. WaBrige, dispergierte Harzzusammensetzung nach einem der AnsprOche 1 bis 8, worin die auBerste Schicht der 
carbonylhaltigen Harzteilchen der Komponente (A) durch Emulsionspolymerisation einer Monomermischung ge- 
ts bildet ist, umfassend (a) von 2 bis 20 Gew.-% eines carbonylhaltigen Monomers mit zumindest einer Aldo- oder 

Keto-Gruppe und einer polymerisierbaren, ungesattigten Doppelbindung in dem Molekul, (b) von 5 bis 40 Gew- 
% einer ethylenisch ungesattigten Carbonsaure, (c) von 55 bis 93 Gew.-% eines Monomers mit einer Wasserlos- 
lichkeit von nicht mehr als 8 g/1 00 ml bei 20°C und (d) nicht mehr als 15 Gew.-% eines anderen ungesattigten 
Monomers als den Monomeren (a) bis (c). 

20 

12. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 11, worin die Emulsionspolymerisation in der Ge- 
genwart eines Kettenubertragungsmittels durchgef Ohrt wird. 

13. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 9 oder 10, worin das KettenObertragungsmittel in 
25 einer Menge von 0,02 bis 2,5 Gew.-%, bezogen auf die zugegebene Monomermischung fur die Bildung der au- 

Bersten Schicht, verwendet wird. 

14. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 12, worin das Kettenubertragungsmittel in einer 
Menge von 0,02 bis 2,5 Gew. -% verwendet wird, bezogen auf die fur die Bildung der auBersten Schicht zugegebene 

30 Monomermischung. 

WaBrige, dispergierte Harzzusammensetzung nach einem der vorhergehenden AnsprOche, worin die innere 
Schicht der carbonylhaltigen Harzteilchen der Komponente (A) durch Emulsionspolymerisation einer Monomer- 
mischung gebildet ist, umfassend (a) nicht weniger als 0,5 Gew.-% eines carbonylhaltigen Monomers mit zumin- 
dest einer Aldo- oder Keto-Gruppe und einer polymerisierbaren, ungesattigten Doppelbindung in dem Molekul, 
(b) nicht mehr als 4 Gew.-% einer ethylenisch ungesattigten Carbonsaure, (c) nicht mehr als 99,5 Gew-% eines 
Monomers mit eienr Wasserloslichkeit von nicht mehr als 8 g/1 00 ml bei 20°C und (d) nicht mehr als 69 Gew.-% 
eines anderen ungesattigten Monomers als den Monomeren (a) bis (c). 

40 16. WaBrige, dispergierte Harzzusammensetzung nach Anspruch 15, worin die innere Schicht der carbonylhaltigen 
Harzteilchen der Komponente (A) durch Emulsionspolymerisation einer Monomermischung gebildet ist, umfas- 
send (a) 1 bis 1 5 Gew.-% eines carbonylhaltigen Monomers mit zumindest einer Aldo- oder Keto-Gruppe und einer 
polymerisierbaren, ungesattigten Doppelbindung in dem Molekul, (b) 0,5 bis 3 Gew.-% einer ethylenisch ungesat- 
tigten Carbonsaure, (c) von 82 bis 98,5 Gew.-% eines Monomers mit einer Wasserloslichkeit von nicht mehr als 

45 8 g/1 00 ml bei 20°C und (d) nicht mehr als 1 5 Gew.-% eines anderen ungesattigten Monomers als den Monomeren 

(a) bis (c). 

17. Adhasiv-Zusammensetzung, dadurch gekennzeichnet, daB sie eine waBrige, dispergierte Harzzusammenset- 
zung wie in einem der AnsprOche 1 bis 16 definiert, enthalt. 

so 

18. Beschichtungszusammensetzung, dadurch gekennzeichnet, daB sie eine waBrige, dispergierte Harzzusammen- 
setzung enthalt, wie in einem der AnsprOche 1 bis 16 definiert. 

19. Verwendung einer waBrigen, dispergierten Harzzusammensetzung, wie in einem der AnsprOche 1 bis 16 definiert, 
ss fur die Herstellung einer Adhasiv-Zusammensetzung. 

20. Verwendung einer waBrigen, dispergierten Harzzusammensetzung, wie in einem der AnsprOche 1 bis 16 definiert, 
fOr die Herstellung einer Beschichtungszusammensetzung. 
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Revendications 

1. Composition aqueuse de resine dispersed comprenant (A) une dispersion aqueuse de particules de r6sine car- 
bonylee ayant une couche interne et une couche externe, qui est obtenue par polymerisation en emulsion d'un 

5 melange de monomeres comprenant (a) au moins 0,5 % en poids d'un monomere carbonyle contenant au moins 

un groupement aldo ou un groupement c6to et une double liaison insaturee polymerisable dans sa molecule, (b) 
au moins 0,5 % en poids d'un acide carboxylique 6thyleniquement insature\ (c) au plus 99 % en poids d'un mo- 
nomere ayant une solubility dans I'eau d'au plus 8 g/100 ml a 20°C et (d) au plus 99 % en poids d'un monomere 
insaturd autre que les monomeres (a) a (c) dans un milieu aqueux en presence de particules de resine dispersee 

10 servant de couche interne, (B) un compost hydrophile comprenant un derive d'hydrazine contenant au moins 

deux groupements hydrazino dans sa molecule et (C) un compost 6poxydique contenant au moins deux groupe- 
ment epoxy dans sa molecule, dans laquelle la resine constituant ladite couche externe desdites particules de 
resine carbonylee a un degre de solubilisation d'au moins 5 % en poids et la resine constituant toutes les particules 
de r6sine a un degr6 de solubilisation compris entre 4 et 50 % en poids; le degr6 de solubilisation 6tant obtenu 

?s de la facon suivante: une dispersion aqueuse de resine est preparee et solubilis6e dans sensiblement les mdmes 

conditions que celles reellement utilisees pour preparer la composition aqueuse de resine dispersee de la presente 
invention, a ceci pres qu'on n'ajoute ni le derive d'hydrazine (B), ni le compose 6poxydique (C); la dispersion de 
r6sine resultante est diluee dans de I'eau de facon a presenter une teneur en produits non volatils de 15 % en 
poids; la teneur en produits non volatils (Wpartie en poids) de la dispersion de resine diluee r6sultante est mesur§e; 

20 la dispersion de resine diluee est ensuite centrifugee a une acceleration centrifuge de 1 ,8 x 10 5 g pendant 60 min 

et la teneur en produits non volatils (w partie en poids) de la liqueur surnageante est mesuree; le degre de solu- 
bilisation (% en poids) est calcule a partir de I'equation suivante : 

2S degr6 de solubilisation = w/W x 100 (% en poids). 

2. Composition aqueuse de resine dispersee selon la revendication 1 , dans laquelle la resine de ladite couche externe 
desdites particules de resine carbonylee a un degre de solubilisation d'au moins 15 % en poids. 

30 3. Composition aqueuse de resine dispersed selon la revendication 1 ou 2, dans laquelle la resine constituant ladite 
couche interne desdites particules de resine carbonylee a un degre de solubilisation d'au plus 30 % en poids. 

4. Composition aqueuse de resine dispersee selon la revendication 3, dans laquelle la resine constituant ladite cou- 
che interne desdites particules de resine carbonylee a un degre de solubilisation compris entre 0,3 et 25 % en poids. 

35 

5. Composition aqueuse de resine dispersed selon Tune quelconque des revendications 1 a 4, dans laquelle le com- 
posant (C) est present a raison de 0,1 a 100 parties en poids pour 100 parties en poids de la teneur en matieres 
sol ides du composant (A). 

40 6. Composition aqueuse de r6sine dispersee selon la revendication 5, dans laquelle le composant (C) est present a 
raison de 0,3 a 60 parties en poids pour 100 parties en poids de la teneur en matieres solides du composant (A). 

7. Composition aqueuse de resine dispersed selon la revendication 1 , dans laquelle le rapport molaire de la somme 
des groupements carbonyle desdites particules de resine carbonylee du composant (A) et des groupements 6poxy 

45 du composant (C) aux groupements hydrazino du composant (B) est compris entre 0,2 et 8. 

8. Composition aqueuse de resine dispersee selon la revendication 7, dans laquelle le rapport molaire de la somme 
des groupements carbonyle desdites particules de refine carbonylee du composant (A) et des groupements epoxy 
du composant (C) aux groupements hydrazino du composant (B) est compris entre 0,5 et 4. 

so 

9. Composition aqueuse de r6sine dispersed selon Tune quelconque des revendications pr6cedentes, dans laquelle 
ladite couche externe desdites particules de resine carbonylee du composant (A) est form6e par polymerisation 
en emulsion d'un melange de monomeres comprenant (a) au moins 0,5 % en poids d'un monomere carbonyle 
contenant au moins un groupement aldo ou un groupement ceto et une double liaison insaturee polymerisable 

55 dans sa molecule, (b) de 0,5 a 5 % en poids d'un acide carboxylique 6thyl6niquement insature\ (c) de 30 a 99 % 

en poids d'un monomere ayant une solubilite dans I'eau d'au plus 8 g/100 ml a 20°C et (d) au plus 69 % en poids 
d'un monomere insature autre que les monomeres (a) a (c) en presence d'un agent de transfert de chaTne. 
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10. Composition aqueuse de resine dispersed selon !a revendication 9, dans laquelle iadite couche externe desdites 
particules de resine carbonylee du composant (A) est formee par polymerisation en emulsion d'un melange de 
monomeres comprenant (a) de 2 a 20 % en poids d'un monomere carbonyle contenant au moins un groupement 
aldo ou un groupement c6to et une double liaison insaturee polymerisable dans sa molecule, (b) de 2 a 5 % en 

5 poids d'un acide carboxylique ethyleniquement insature, (c) de 55 a 96 % en poids d'un monomere ayant une 

solubility dans I'eau d'au plus 8 g/100 ml a 20°C et (d) au plus 15 % en poids d'un monomere insature autre que 
les monomeres (a) a (c) en presence d'un agent de transfert de chatne. 

11. Composition aqueuse de resine dispersee selon t'une quelconque des revendications 1 a 8, dans taquelle Iadite 
10 couche externe desdites particules de resine carbonyl6e du composant (A) est formed par polymerisation en emul- 

sion d'un melange de monomeres comprenant (a) de 2 a 20 % en poids d'un monomere carbonyle contenant au 
moins un groupement aldo ou un groupement ceto et une double liaison insaturee polymerisable dans sa molecule, 
(b) de 5 a 40 % en poids d'un acide carboxylique ethyleniquement insature, (c) de 55 a 93 % en poids d'un mo- 
nomere ayant une solubilite dans I'eau d'au plus 8 g/100 ml a 20°C et (d) au plus 15 % en poids d'un monomere 
is insatur6 autre que les monomeres (a) a (c). 

12. Composition aqueuse de resine dispersee selon la revendication 11 , dans laquelle Iadite polymerisation en emul- 
sion est mise en oeuvre en presence d'un agent de transfert de chatne. 

20 13. Composition aqueuse de resine dispersee selon la revendication 9 ou 10, dans laquelle ledit agent de transfert 
de chain e est utilise a raison de 0,02 a 2,5 % en poids par rapport au melange de monomeres introduit destine a 
la formation de la couche externe. 

14. Composition aqueuse de resine dispersee selon la revendication 12, dans laquelle ledit agent de transfert de 
25 chatne est utilise a raison de 0,02 a 2,5 % en poids par rapport au melange de monomeres introduit destine a la 

formation de la couche externe. 

15. Composition aqueuse de resine dispersee selon I'une quelconque des revendications prec6dentes, dans laquelle 
Iadite couche interne desdites particules de resine carbonylee du composant (A) est form£e par polymerisation 

30 en emulsion d'un melange de monomeres comprenant (a) au moins 0,5 % en poids d'un monomere carbonyle 

contenant au moins un groupement aldo ou un groupement ceto et une double liaison insaturee polymerisable 
dans sa molecule, (b) au plus 4 % en poids d'un acide carboxylique ethyleniquement insature, (c) au plus 99,5 % 
en poids d'un monomere ayant une solubilite dans I'eau d'au plus 8 g/100 ml a 20°C et (d) au plus 69 % en poids 
d'un monomere insature autre que les monomeres (a) a (c). 

35 

16. Composition aqueuse de resine dispersee selon la revendication 1 5, dans laquelle Iadite couche interne desdites 
particules de resine carbonylee du composant (A) est formee par polymerisation en emulsion d'un melange de 
monomeres comprenant (a) de 1 a 15 % en poids d'un monomere carbonyle contenant au moins un groupement 
aldo ou un groupement ceto et une double liaison insaturee polymerisable dans sa molecule, (b) de 0,5 a 3 % en 

40 poids d'un acide carboxylique 6thyl6niquement insature, (c) de 82 a 98,5 % en poids d'un monomere ayant une 

solubilite dans I'eau d'au plus 8 g/100 ml a 20°C et (d) au plus 15 % en poids d'un monomere insature autre que 
les monomeres (a) a (c). 

17. Composition adhesive caracteris6e en ce qu'elle comprend une composition aqueuse de r6sine dispersed telle 
45 que definie dans I'une quelconque des revendications 1 a 16. 

18. Composition de revetement caracterisee en ce qu'elle comprend une composition aqueuse de resine dispersee 
telle que d£finie dans I'une quelconque des revendications 1 a 16. 

so 19. Utilisation d'une composition aqueuse de resine dispersee telle que definie dans I'une quelconque des revendi- 
cations 1 a 16 pour la preparation d'une composition adhesive. 

20. Utilisation d'une composition aqueuse de resine dispersee telle que definie dans I'une quelconque des revendi- 
cations 1 a 16 pour la preparation d'une composition de revetement. 

55 
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